The lanthanoid(III) bromide ortho-oxomolybdates(VI) LnBr [MoO 4 ] (Ln = Pr, Nd, Sm, Gd -Lu) crystallize triclinically in the space group P1 (a = 686 -689, b = 713 -741, c = 1066 -1121 pm, α = 103 -106, β = 107 -108, γ = 92 -95 • ) with Z = 4. The crystal structure contains two crystallographically distinguishable Ln 3+ cations, each one with a coordination number of seven plus one. (Ln1) 3+ is surrounded by three bromide and four plus one oxide anions, while for (Ln2) 3+ just one bromide and six plus one oxide anions belong to the coordination sphere. Considering the smallest lanthanoids, however, the distances to the farthest anions increase so much that their contribution to the coordination spheres becomes negligible in both cases. The polyhedra around (Ln1) 3+ are connected to each other via common edges, which consist of two crystallographically identical Br − anions (Br1). 
Introduction
In the last few years, the number of crystal structures of rare earth metal(III) halide oxomolybdates(VI) with the formula REX [MoO 4 ] (RE = Y, La -Nd, Sm -Lu; X = F, Cl, Br) known to literature increased tremendously, owing to their potential as host lattices for luminescent Ln 3+ dopants of the lanthanoid series (Ln = Ce -Yb). All of them show a structural gap between the lighter and the heavier lanthanides (plus yttrium). The rare earth metal(III) fluoride oxomolybdates(VI) with the formula REF [MoO 4 ] are only known for yttrium and the heavier cations (RE = Y [1] , Sm -Tm [2] ) so far, while for the lighter lanthanide elements only the fluoride-poor compound La 3 F[MoO 4 ] 4 [3] has been structurally characterized. Its structure comprises the halide anion surrounded by three La 3+ cations and besides, three crystallographically independent, but isolated [MoO 4 ] 2− tetrahedra, and another one with a coordination number of four plus one is observed as a trigonal-bipyramidal [MoO 4+1 ] 4− unit. Similar [MoO 5 ] 4− polyhedra are also found in the rare earth metal(III) chloride oxomolybdates(VI) with the formula LnCl [MoO 4 ] (Ln = La -Pr) [4] as well as their bromide homologs LnBr [MoO 4 ] (Ln = La and Ce) [5] . While in La 3 F[MoO 4 ] 4 [3] the halide anion is coordinated by only three La 3+ cations, this coordination number increases to three plus one in the aforementioned compounds REX [MoO 4 ] comprising only the largest rare earth metals. Furthermore, in all these structures the coordination spheres of the RE 3+ cations consist of nine or even nine plus one oxide and halide anions, and are thus considerably larger than those with coordination numbers of seven or eight as found in the halide derivatives with the formula REX [ 
In all reactions, coarse and transparent single crystals emerged, which remained stable in air and water and showed the color of the respective lanthanoid trication (colorless for Ln = Gd -Dy, Tm -Lu; green for Ln = Pr; lilac for Ln = Nd; yellow for Ln = Sm and Ho; pink for Ln = Er). Due to redox processes between the bromide anions and hexavalent molybdenum, the title compounds do not occur as pure phases, but with a variety of by-products consisting mostly of reduced molybdenum oxides such as MoO 2 . Furthermore, gaseous Br 2 was identified in the afore evacuated silica ampoules after the reaction. It was not possible to obtain the europium representative with this preparative method, owing to the reductive action of bromide anions on Eu 3+ due the special stability of divalent europium. (2) 722.06 (2) 719.13 (2) 717.93 (2) 716.00 (2) 715.04 (2) 713.24 (2) 712.70 (2) (2) 92.329 (2) 92.239 (2) 92.260 (2) 92.526 (2) 92.750 (2) 93.145 (2) 93.664 (2) 94.238 (2) 94.712 (2) 95.034 (2) Calculated density, D x , g·cm 
X-Ray structure determinations
Intensity data sets for all single crystals of the LnBr[MoO 4 ] series (Ln = Pr, Nd, Sm, Gd -Lu) were collected on a Nonius Kappa-CCD diffractometer using graphite-monochromatized MoK α radiation (wavelength: λ = 71.07 pm). A numerical absorption correction was performed with the program HABITUS [7] in all cases. The structure solutions and refinements were carried out utilizing the program package SHELX-97 [8] . Details of the data collections and structure refinements [9] are summarized in Table 1 , interatomic distances can be found in Table 2 and the motifs of mutual adjunction [10 -13] in Table 3 .
Further details of the crystal structure investigation may be obtained from Fachinformationszentrum Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany (fax: +49-7247- 
Results and Discussion
The lanthanoid(III) bromide ortho-oxomolybdates(VI) with the formula LnBr[MoO 4 ] (Ln = Pr, Nd, Sm, Gd -Lu) crystallize isotypically with Table 3 . Motifs of mutual adjunction [10 -13] for the triclinic LnBr[ MoO 4 ] series for Ln = Pr, Nd, Sm, Gd (top), Ln = Tb, Dy, Ho, Er (mid), Ln = Tm, Yb, Lu (bottom).
Ln1
Ln2 Table 1 ). The crystal structures contain two crystallographically different lanthanoid(III) cations, which both exhibit a coordination number of 7 + 1. (Ln1) 3+ is surrounded by three bromide and four plus one oxide anions in the shape of a trigonal dodecahedron (Fig. 1, top left) . The coordination sphere around (Ln2) 3+ consists of six oxide anions which form a trigonal prism. The rectangular faces of this prism are capped by one bromide anion and, for the larger lanthanoid(III) cations, an additional oxide anion acts as another cap (Fig. 2, top right) . The interatomic distances from the central lanthanoid [18] . For PrBr [MoO 4 ] an additional Pr 3+ -O 2− contact of 284 pm (Pr1-O6) can also be identified, which provides a small, but not negligible, contribution to the Effective Coordination Number (ECoN, according to Hoppe [19] ) of Pr 3+ .
The decrease in the size of the Ln 3+ cation throughout the presented series results in a small decrease within the range of the aforementioned longer distances between (Ln2) 3+ and O 2− to the point of a limit of the ionic radius of (Ln2) 3+ , observed at the element terbium, where a strong increase of the (Ln2) 3+ -O 2− distance becomes immanent, so that (O6) 2− no longer provides a contribution to the respective (Ln2) 3+ coordination sphere and only monocapped trigonal [(Ln2)O 6 Br] 10− prisms result as coordination polyhedra (Fig. 2, top right) . The same is true for the (O3) 2− surrounding of (Ln1) 3+ (Fig. 1, bottom) with the radius limit at the element thulium, leaving trigonal dodecahedra [(Ln1)O 4+1 Br 3 ] 10− with one oxygen atom (O3) stripped off (Fig. 1, top right) . The distances between Pr 3+ and Br − in PrBr [MoO 4 ] range between 298 and 304 pm, correspond very well with those in ternary K 2 PrBr 5 (d(Pr-Br) = 292 -303 pm) [20] and rather fair with those in binary PrBr 3 (d(PrBr) = 309 -315 pm) [21] . In the area of compounds comprising both Lu 3+ and Br − ions, only few examples are known in the literature, and none of these display the wide range of Lu 3+ -Br − distances (284 -304 pm) as found in LuBr[ MoO 4 ]. However, since the structures of LuSBr (d(Lu-Br) = 278 pm) [22] and LuOBr (d(Lu-Br) = 312 pm) [23] are well established, the respective values of lutetium bromide oxomolybdate can be placed right in between these other two ternary lutetium-bromide compounds. around (Ln1) 3+ are connected to each other via common edges, which consist of two (Br1) − anions (Fig. 3,  top left) , while the polyhedra around (Ln2) 3+ are fused together by oxide anions of two [(Mo2)O 4 ] 2− tetrahedra (Fig. 3, top right) . Finally, the polyhedra around (Ln1) 3+ are joined with those around (Ln2) 3+ by means of one (Br2) − anion and one [(Mo1)O 4 ] 2− tetrahedron (Fig. 3, mid) . The resulting chains according to 1 ∞ {LnBr[MoO 4 ]} (Fig. 3, bottom) proceed along [012] in the crystal structure of the title compounds (Fig. 4) .
In the crystal structure of the lanthanoid(III) bromide ortho-oxomolybdates(VI) with the formula LnBr[MoO 4 ] (Ln = Pr, Nd, Sm, Gd -Lu) a decrease of the lattice parameters as well as the molar volumes is observed as a result of the lanthanoid contraction (Table 1) . Hence, the lattice dimensions (particularly those of the a and c axes) display a mostly linear trend with only a slight unsteadiness on passing from the Er 3+ to the Tm 3+ member (Fig. 5, top) . The lattice angles, however, exhibit a peculiar behavior. The angle β steadily increases, thus reducing the volume of the unit cell, while α increases and γ decreases, both in a non-linear way (Fig. 5,  mid) . Nonetheless, in the overall contraction process a steady, almost linear reduction of the molar volume with respect to the ionic radius of the shrinking Ln 3+ cation is observed (Fig. 5, bottom) 4 ] representatives with Ln = Nd [25] and Sm -Lu [6] three different structure types can be distinguished, in which the polyhedra around the Ln 3+ cations are condensed to form a three-(Ln = Nd [25] ), two-(Ln = Sm -Yb [6] ), or one-dimensional arrangement (Ln = Lu [6] ), the fundamental architecture of the bromide homologs remains unchanged throughout the whole series presented here. The details, however, also reflect the course of the contracting coordination environment of the Ln 3+ cations. In the bromide derivatives, a gradual detachment of a single oxide anion from the central lanthanoid(III) cations can be detected by passing through the series from the praseodymium to the lutetium compound, which yet leaves the general structure basically intact. The coordination number for Ln 3+ 4 ] and the other compounds in the chloridederivative series there is no obvious explanation.
Conclusion
In this article the syntheses and crystal structures of the bromide-derivatized lanthanoid(III) orthooxomolybdates(VI) LnBr[MoO 4 ] are described for Ln = Pr, Nd, Sm and Gd -Lu. Furthermore, the similarities and differences to the non-isotypic structures of the homologous series LnCl[MoO 4 ] (Ln = Pr [4] , Nd [25] , Sm -Lu [6] ) and LnF [MoO 4 ] (Ln = Sm -Tm [2] ) are shown in a detailed structural comparison, which includes a special consideration of their triclinic lattice constants as a function of the lanthanoid contraction.
